Injectable dendritic cell-carrying alginate gels for immunization and immunotherapy.
Dendritic cell vaccines, in which antigen-loaded dendritic cells (DCs) are injected directly into patients to trigger immune responses, are in development as a treatment for cancer and some infectious diseases. In this study, we tested the concept of delivering DCs in an injectable hydrogel matrix, with the aim of harboring dendritic cells for prolonged time periods at a defined site and trapping/concentrating factors secreted by DCs to establish an inflammatory milieu in situ. To achieve these goals, a self-gelling formulation of alginate was developed, obtained by mixing calcium-loaded alginate microspheres with soluble alginate solution and dendritic cells, a formulation that rapidly gelled in vivo. When injected subcutaneously in mice, these alginate 'vaccination nodes' containing activated DCs attracted both host dendritic cells and a large number of T cells to the injection sites over a week in vivo, while some of the inoculated DCs trafficked to the draining lymph nodes. Using an adoptive transfer model to track a defined population of T cells responding to immunization with antigen-loaded DCs, we show that DC/alginate immunization led to recruitment of activated antigen-specific T cells to the alginate matrix, in a manner dependent on the presence of the DCs. This gel/DC immunization system may thus be of interest for immunotherapy to direct the accumulation of immune cells at solid tumors or infection sites in the presence of supporting factors co-delivered by the hydrogel matrix.